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1 2 
Ts:inventi0n=rele:o e!etical swïtches.and svitch sectio:. . Ech .secion. as:= my-st 
more pïùlai'ly hs 0 do::: it: electricai clearly be seen in Figure 1, comprises 
switches for use @here it?i: èssentia.i te reduc ternlly thrededxed:contct membS a:b, 
the çPSci between, the circuit: being.switched 2c, nd. d. These:contats,.!ie:in 
t0 a. m.; " 5- opposed pairs; .with ..the: xes of :,the= pis-ne- 
It- i  frequely necess.y :in elèctrenic work te secting. The :locu of:.the;ner ends:of thcon- 
provide  for ltei'ntively - couPlïng acicuit :eie- tacts iS. cicie: ed contàct members«:2, 
ment such s  mgnetic recording head or a 5, 20e-nd2d«re justàblF::suppoId 
speaker-microphone to the put nd output of  ternally thç:eaded: insulating bshgs:24, v«h:ich 
highg Vuumtube mplifier. The difference l0 bushings in-turn e. suppoed:by gn exter! 
in.energy lévels between the input nd output of cylindricl, seld=member. :: Ech:contc-.20 
such mplifiers my be very high.. For example, extends, through extenal shield  :£o - point.jst 
in mgnec recording mplifiers, :the rtio of short of the imïe: surïace-ef: the»shield... 
voltges: gt the output a.nd input may be s high Disposed wiin t circle:is : coiled.spng: 
s onemillion to one. t willbe understood, 1 mounted within. n: insulatg::b:ushg:.:2 be- 
theref.ore, tht he transfer of even  very slight tween a paà'. oL ball contact...mbers- 
mo of energF from te. output circuit, to the por.ted, by an: in£ernl, cFlinicaLshield.member 
put circuit Wfll result in oscillations. Even  :which: is mounted, fo:, rottiun:-ith: mem 
ber 2. As .will be seen ïrom, Fie. 1, prin. 
very. Smll mount of cpcity between switch 
contactS/my rest in the trnsfer oî sufficien 0 ges ball.membe23 outard!y gastthe:in-ner 
energy t Pr0duce such n.effect. surïace oï : exeri :eeve .2: dntg.eo.uslF, 
spring 2[ my be.permanentlF.,:connected./ti 
A principal object of the-invention is an elec- 
contact, members 2a, s. by soldeg: 
tricl.swih:.which the doeect cpcity between wheninternal: shid 2:is.rotte unti:t..Sp 
the tive nd in, rive contacts is t  mimum. 5 2 and bushing.22 a]:e.liged.wh a paoe 
A. further object of the invention is to provide contact members 2:f0r exple,..w£th fixed con 
for simultaneous switching of  plurlity of ch'- tacts 2a nd. «zc,.bll memhes2: reurgedmto" " 
cui :while eting different portions of the cir- contact with fixed:congcçmbez:2a::nd:.2c, 
cu:iin: electrostatic isolation from one nother. thus. establishg n. electrigl .circuit tlough 
The invention lso contemplais n electric! .30 fixed contact 2a,. bll: 2a: spring.. :l, the.second 
swih .dpted to mass production nd assembly bll  gnd fixed cont:c 
roma minium number, of simple components. In, ortier, toensure centerg..o£theswch;:each 
How- the: foreog_ .nd other obj ects re t- fixed, contact- 2  :is proided  its:inn :end,th 
ted/Will be more clearly understood ïrom the  depression.  oï sphericl cotm dpted:o 
der!ption hereinbelow nd the drwings, in .35 receive .halls 23.. Thus, .S :1 sleee-mém- 
which: . ber 2 .is rotd», bll. embers:;2: ride. gast 
Fige 1   transverse sectionl view of s the ier sace of extern'l.slee25.oE:then 
switch constctedïn ccordnce ith the inven- snap into depressions2 .... . 
tion,: taken long.the line  in Figure 2; It will beseen tht in thepositïon.represented 
Figmre: 2  an xial section of the swih of 40 .bfl:Fige 1, .the electricl circui::betweeh:-Cl» 
Fures 1 ;: and. tct 2 a nd. contact. 2cis:comple£ely shielded 
Fie.3ïs schematic diagram of on8 appli- îrom both the incve contacts 2b, and: 2d by 
ction of te swih of the invention, the internl.shield memher: 2 6 and:.external:shiéld 
Essentilly, the switch oï the invention tkes member 2., The two shield.membes 2-nd 
the ïorm of  plurality 0f fixed contacts arranged 45 may be cotructed of nF. Conductive mtevil, 
in.a..ccle .nd  link shielded from one nother, but preferbly of mteril having.high ele¢icl 
nd comprising  ph" of electriclly intercon- conductivity, such as, ïor exemple, 
nected movg contacts :adpted to engage two  will lso be seen ïrom Figure 1, I.have:Çpro, 
of. thé fixed', contts staneously, together vided individuel shields.$ orthe exrnl: leds 
with..seld Surrounding the link, to elinte 50 to.. eh of the fixed contacts. These externl 
 Cpavit. coupling between the m0ving .contacts shields my be bonded to the fiexible.shield 29 
nd.: i e. active fixed contts on the one hand oï the wire  by which the switch is connected 
nd-the .nactive contts on the other, to other coect elements. 
In thé-emdiment of. the vention illustrted In Fige 2, I hve illtrted wo sih sec- 
i.theïdrwgs» theswitch comprises:two simflr 55 .tions .of._the te. disclosed in Fie' 1 gange.d.. o 
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provide for simultaneous switching of a plu- 
rality of circuits. In this figure, infernal shield 
member 26 will be seen fo be mounted on a shaft 
SL which shaft carries a knob $8. In addition, 
external shield member 26 is provided with a 
threaded bushing 9, adapted to penetrate a 
supporting panel 40 and tobe secured in place 
bY a nut 4|. If will also appear ïrom Figure 2 
that hot only are the contacts of a single switch 
section shielded ïrom one another as was 
scribed above in connection with Figure 1, but 
that the several contacts in one section are 
shielded from the contacts in the other section 
by the portions of the shield members interposed 
between the two sections. For example, portion 
2OE of infernal shield 2 separates the moving 
contacts of the two switch sections, and portion 
25 of external shield 2 shields the fixed con- 
tacts from one another. In addition, individual 
external shield members 
statically isolate the external leads from one 
another. 
Ail of the shield members are in contact with 
one another, and, when the switch is installed, 
are connected fo ground, for example, through 25 
panel 40. Thus, a grounded conducting element 
is interposed between each contact and every 
other contact, eliminating direct capacity be- 
tween the various circuits connected to the 
switch. Of course, there 
each contact and ground, but since this capacity 
is hot common to any two circuits, no coupling 
between the circuits can take place. 
The problem of capacitive coupling between 
the input and output terminals of a amplifier 35 
is particularly acute in magnetic recording sys- 
teins, and accordingly, I have illustrated in Fig- 
ure 3 the application of the invention fo a mag- 
netic recording system, although it is to be 
understood that similar problems arise in other 40 
types of circuit and that the invention is applica- 
ble to any situation in which it is desired to 
eliminate capactive coupling between the several 
circuits to be switched. Included in Figure 3 
are an amplifier 2, a speaker-microphone , a 45 
magnetic recording-reproducing head $4, and a 
switch of the type illustrated in Figures 1 and 2, 
comprising a first section  and a second section 
6. As will be noted from the drawing, one 
terminal of each of the input and output circuits 50 
and one terminal of the speaker-microphone and 
magnetic ricording head is grounded. In addi- 
tion, I have indicated that the metal parts of 
the switch sections are also grounded. 
In this circuit, the high side of the amplifier 55 
input is connected to terminals c and g of switch 
section 3, while the high side of the amplifier 
output is connected to contacts b and c of switch 
section . The speaker-microphone is con- 
nected fo contact 
contact g of section 6. Finally, recording- 
reproducing head 34 is connected to contact b 
of section  and to contact  of section 6. It 
will be seen, therefore, that when the switch is 
adjusted to the position in which the coiled spring 
in each switch section is vertical, as is illustrated 
in the figure, the speaker-microphone $3 will be 
connected to the amplifier input through contacts 
 and c of section , and that recording- 
reproducing head 34 will be connected fo the 
amplifier output through contacts  and c of 
section 3. It will also be seen that since the 
amplifier output is connected thrOugh switch sec- 
tion S6 fo contact , the amplifier output voltage 
will appear between ground and contact 

4 
section $5. If, therefore, appreciable capacity 
existed between contact b of section S and either 
contact a, c, d, or the cofled spring of section 
, energy would be transferred from the 
5 plifier output to the amplifier input. But 
cause a large portion of the grounded internal 
shield member of the switch is interposed between 
contact b and all the other contacts, no such 
capacity can exist and no energy transïer can 
IO occur. 
It will be understood that while I have illus- 
trated in Figure . a switch comprising two sec- 
tions, a larger number of sections may be 
incorporated in a single switch, all of which can 
be controlled by the same knob. 
Thus, according to the invention, any pair 
of contacts may be interconnected in a circuit 
which is electrostatically isolated from the con- 
tacts which are temporarily out of the circuit. 
In addition, the invention provides for a 
toggling or self-centering action by virtue of the 
cooperation of the ball contacts with the 
pressions in the fixed contacts. 
Furthermore, the switch of the invention 
admirably suited to mass production techniques, 
since the number of parts is small and all are 
adapted to simple fabrication and assembly. 
I claire: 
1. An electrical switch comprising at least three 
fixed contacts externally tangent to a circle and 
disposed at equal angular distances therearound, 
a connecting link within the circle and in the 
plane thereoï comprising two electrically inter- 
connected contacts capable of internal tangency 
to the said cLrcle and adaDted to selectively en- 
gage two of the fixed contacts UlOn rotation of 
the link about the center of the circle, said ro- 
tatable contacts being angularly spaced from 
one another by an angle equal to the angle sepa- 
rating two oï said fixed contacts, a grounded 
conductive shield surrounding said link and mov- 
able therewith, said shield being constructed and 
arranged to shield the link ïrom any ixed con- 
tact not in engagement with the link, a second 
grounded conductive shield of cylindrical sec- 
tion whose inside diameter is less than the di- 
ameter o said circle, said second shield being 
pierced by alertures aligned with said fixed con- 
tact and adapted to be penetrated by said inter- 
connected contacts, and dielectric means adapted 
fo guide said interconnected contacts îrom a posi- 
tion oï engagement with said second shield to a 
position oï engagement with said fixed contacts. 
2. A switch comprising a rotatable cylindrical 
electrically conductive shield element, fixed con- 
tact elements radially outwardly displaced from 
said shield element and angularly disPlaced ïrom 
one another in the saine radial plane, and elec- 
trically interconnected contact means physically 
carried by said shield and being angularly dis- 
placed ïrom one another in the same radial 
llane, said interconnected contacts being insu- 
lated ïrom the shield and being outwardiy ex- 
tendible rom the shield to selectively inter- 
connect a pah" oï fixed contacts to thereby make 
an electrical connection between said pair of fixed 
contacts. 
3. An electrical switch comprising an external 
shielding sleeve lenetrated by at least three aper- 
70 tures lying in the saine radial plane, an insulat- 
ing bushing extending fo the inner surïace of 
the sleeve in each aperture, a fixed contact ex- 
tending fo the inner end oï each bushing, an 
internal cylindrical sleeve concentric with the 
external sleeve and mounted for rotation therein, 

of 
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an insulating bushing mounted in a transverse 
bore through said infernal shield in the radial 
plane of said apertures, a spring within said last- 
mentioned bushing, a contact member ai each 
end of said spring within said bushing, said con- 
tact members being outwardly urged against the 
inner surface of said sleeve by said spring, and 
a shaft for rotating said infernal shield fo bring 
said contact members into engagement with two 
of said fixed contacts and thereby establish a 
circuit through said spring between said two fixed 
contacts, which circuit is shielded from the fixed 
contact not engaged by said contact members. 
4. A construction in accordance with claire 3 
in which said 'first-mentioned bushing is inter- 
nally threaded and said fixed contact member is 
externally threaded fo provide for axial adjust- 
ment of the contact in the bushing. 
5. A construction in accordance with claire 3 in 
which the spring and contact members comprise 
a coiled spring and a pair of metal spheres. 
6. A construction in accordance with claire 5 
and further including a depression in the inner 
end of each fixed contact member adapted fo 
provide a toggling action in cooperation with the 
said metal spheres. 
7. An electrical switch comprising an external 
shielding sleeve penetrated by ai least three aper- 
tures lying in the saine radial plane, a conductor 
insulated from the sleeve in each aperture ex- 
tending radially inwardly to a point just short 
of the inner surface of the sleeve, dielectric means 
in the aperture, an infernal conductive cylinder 
concentric with the external sleeve and mounted 
îor rotation therein, an insulating bushing 
mounted in a transverse bore through said cylin- 
der in the radial plane of said apertures, a spring 

within said bushing, a movable contact member 
af each end of said bushing, said contact mem- 
bers being outwardly urged against the inner 
surface of said sleeve by said spring, and means 
5 for rotating said cylinder fo bring said contact 
members into alignment with said apertures, said 
dielectric means being arranged fo support said 
contact members in their paths of movement 
across said aDertures between said infernal sur- 
10 face and said-conductors. 
8. An electrical switch comprising an external 
shielding sleeve penetrated by ai least three 
apertures, a conductor insulated from the sleeve 
in each aperture extending radially inwardly fo 
15 a point just short of the inner surface of the 
sleeve, a pair of movable contact members with- 
in said sleeve, means between said contact mem- 
bers urging the said members against the inside 
surface of said sleeve, means ïor rotating said 
9.O contact members into positions of alignment with 
said apertures, and dielectric means arranged fo 
support said contact members in their paths of 
movement between said internal surface and said 
conductors. 
9.5 LI_YD J. BOBB. 
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